Nous présentons les derniers résultats obtenus au moyen des anneaux e + -e DORIS.
The double storage rings (DORIS) at the Deutsches Elektronen-Synchrotron started to operate for experiments not long before the discovery of the new narrow resonances, therefore this report contains mainly results obtained about these particles during the last six months.
The machine consists of two rings, one on top of the other, in which electrons and positrons circulate in opposite directions.
The main parameters of the rings are given in the table below. Features of the machine worth mentioning are the two separate rings. Two independent streams of particles are thus made to collide by vertically deflecting the beams. This feature allows one to work with either e + e~ and e _ e~ collisions. Moreover, up to 480 bunches of particles can be stored, which gives one the possibility to reach high luminosity also well below the peak design energy.
The price one has to pay for this is that the machine is more complicated than most other storage rings. The study and development of this machine has up to now suffered somewhat from the urge to give a lot of time to the experiments studying the new resonances. Table II shows what has been achieved so far : The luminosity of the machine has about the theoretically expected dependence on the beam currents / : L x lO^cm-^s -1 *I 2 / = current in one beam in A .
Development work concentrates therefore on overcoming present limits on the maximum current, which can be stored. Moreover, it is planned to increase the injection energy to about 5 GeV, so that it will no longer be necessary to accelerate the stored beams, if one wants to work above the present injection energy (2.1 GeV).
There are now three experiments which are taking data : The double arm spectrometer (DASP), the magnetic solenoid detector PLUTO, and the nonmagnetic Nal detector of DESY-Heidelberg. The data presented in this report come almost entirely from DASP. Figure 1 shows the arrangement of DASP. Basically, it comprises two large-solid angle spectrometers at about 90° to the beam. Analysing power is provided by two large bending magnets, whose fields are at 90° to the beam and opposite to each other, so as to influence the beam in the storage rings as little as possible. Particle trajectories are precisely measured in wire-and spark-chambers. Particles are identified by their time-of-flight (n, K, p) by shower counters (e) and range chambers (p). This part of the apparatus is designed to measure inclusive particle spectra, twobody and quasi two-body reactions. In addition, there is a non magnetic inner detector of about 10 sr solid angle, which has wire chambers and shower counters to detect charged particles and photons. The most important features of the detector are summarized in table 111. The detector is triggered by a signal in one of the magnetic arms plus at least one particle (neutral or charged) in the inner detector. Figure 2 shows the arrangement of PLUTO. The detector uses a superconducting solenoid magnet with the field parallel to the beam line. The action of this field on the stored beams must be compensated by two small solenoids on either end, so as to make the total taken along the beam. It was actually found that the storage ring could be operated well under those conditions at a field of 2 T.
Properties of the double arm spectrometer DASP
Particles are detected by a set of cylindrical wire chambers inside the useful volume (1.4 m diameter, 1 m length). In the first runs the detector covered about 85 % of the total solid angle. A lead absorber of 0.5 rad lengths in the middle of the detector converts y-rays. Muons are identified in about 40 % of the total solid angle by additional wire chambers outside the iron yoke of the magnet.
The detector is triggered by combining the wire signals to appropriate logical functions in two stages. The first stage selects track elements in two closely spaced chambers. The second, slower stage, recognizes tracks over several chambers and counts them. The trigger used demanded two coplanar tracks, or two tracks with an azimuthal angle difference between 400 and 1400 or three and more tracks not restricted in angle. Figure 3 shows the arrangement of the NaI-DESY-Heidelberg detector. It surrounds the interaction region by four cylindrical drift chambers. A mercury converter, 1 cm thick, can be introduced between the chambers to convert pairs. This cylinder of drift chambers is surrounded by blocks of NaI and of lead glass to measure the energy of photons and electrons.
The drift chambers cover a solid angle > 85 % of 4 n ; the Nal blocks have 25 % of 4 n and additional 25 % are covered by lead glass. Muons are identified by additional counter behind a 50 cm iron absorber.
The detector is triggered by requiring a certain number of tracks (0, 1,2 or 3) in the trigger counters. In addition a threshold of the total energy seen by the NaI plus lead glass counters is put, depending on the number of tracks. C2-18
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Results : Some of these results have already been published [I] . They are consistent with the numbers given here, slight deviations are due to increased statistics. This excludes the possibility that the resonance has a V* A coupling to leptons. Two-body decays of the (3.1)-resonance (DASP). -Supposed that T, is the decay width of the resonance into a particular state xx, then the cross section as seen by the detector is proportional to T, Tee/T,,,. Using for re, the value Tee = 4.8 f 0.6 keV , as measured at SLAC [2] one obtains the following results (limits are 90 % The data on hadron pairs are obtained from the magnetic part of DASP, the particle identification coming from time of flight and momentum. The low limits obtained for n + n-argue for a mechanism suppressing decay into G-parity even states. The fact that the K C Kdecay rate is also small suggests an assignment to an SU, singlet state.
Mass
Two-body decays of the (3.7) resonance (DASP). -Using again as input the SLAC value r(ee) = 2.2 f 0.6 keV, one obtains Cascade decays 3.7 + 3.1 (DASP). -The cascade decay [3] is detected by observing a muon pair with an invariant mass close to 3.1 GeV in the magnetic spectrometer and the remaining particles in the inner detector (see Fig. 4 ).
Inclusive particle spectra at the (3. I) resonance. 
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The cascade decays can mostly be accounted for by a pair of pions (n' n-or no no) and a possible o 2.p contribution from the decay 17 + (3.1). The following 1 h = is a tentative assignment of the total decay width to the various channels : Inclusive particle spectra. - Figure 5 shows the inclusive particle spectra of pions, kaons, and anti-results. It is apparent that the n/K and the nfi ratios protons for the (3.1) resonance. Figure 6 shows the increase with increasing momentum. The data look same for the (3.7) resonance. These are preliminary similar for the two resonances.
